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CHAPTER I
THE PROBLEM AND RELATED POINTS
This study was under taken  to find m e a s u r e s  which would 
improve the p ro ced u res  u sed  in selec ting young engineering  employees  
for an e lec t r ic  utility. Scores  f ro m  a var ie ty  of paper  and pencil  te s ts  
were  obtained f ro m  a group of employees with a wide range in age and 
responsib il i ty .  A num ber  of employees were  r e te s te d  fourteen yea rs  
la t e r  to de te rm ine  the effect of age and responsib il i ty  on te s t  s co re s .
Relation to the E le c t r i c  Utility Industry
An e lec t r ic  uti l ity is a highly technical  organization  requ ir ing  
ce r ta in  unique c h a ra c te r i s t i c s  on the par t  of its leadersh ip .  The 
se lec tion  of young eng ineers  for employment is a se r ious  m a t te r  in 
any organization  but becom es inc reas ing ly  so in the uti l i ty industry  
since these  young engineers  a re  expected to provide the bulk of the 
leade rsh ip  outside of the financia l  a r e a s  of the organization.  The 
stable  nature  of the uti lity w orkforce  makes in it ia l  se lec tion  even 
m o re  im portan t since, by t rad i t ion  and prac t ice ,  a p ro fess iona l  
employee is se ldom involuntari ly  removed f ro m  a u ti l i ty  payro ll  
except for g ross  incompetence or  i r r e g u la r i t i e s .
Tay lor  & Nevis (19&1) indicated that since World War II job 
s tabil i ty  has been inc reas ing  and managem ent has tended to separa te
2fewer personne l  than previously .  That this has long been a well known 
custom of the uti li ty industry  was indicated by the comments  of the 
au thors  of a study extending the work of H erzberg ,  M ausner  and 
Snyderman.
The men re p re s e n te d  a com prehensive  range of uti lity o p e r a ­
tions, including generat ion,  d istr ibution,  construction ,  c o m m e r ­
cial and engineering activ it ies .  The typical  su p e rv iso r  was a 
long-se rv ice  employee in an industry  noted for low personnel 
tu rnover  and a high secu r i ty  and stabil i ty  em phasis .  . . . The 
uti lity su p e rv iso r s  m os t frequently came up through the ranks and 
had a common background and close identity with th e i r  subord i­
nates (Schwartz, Jensa i t io  and Stark, 1963).
Engineers  who a re  h i red  and subsequently prove to be unable 
to assum e  lead e rsh ip  posit ions when needed genera l ly  a re  not removed 
f ro m  the payro ll  but rem a in  to do a le ss  than sa t i s fac to ry  job d i s s a t ­
isfied with th e i r  own p ro g re s s  and blocking the p ro g re s s  of younger 
employees.  The highly spec ia lized  nature of e l e c t r ic  uti lity e n g in ee r ­
ing work m akes  it difficult for  an engineer  to t r a n s f e r  to another  
indus try  while the a lm os t  un ive rsa l  policy of h ir ing  only new graduates  
m akes  it a lm os t  im poss ib le  to t r a n s f e r  to another  uti li ty at a suitable 
pay level.
In f a i rn e ss  to the young engineer and for the good of the indus try  
it becom es mandato ry  that  the ini t ia l  se lec tion  p ro ced u res  be 
im proved  whenever  possib le .  This study exam ined  one a r e a  of the 
selec tion  p rocedure  in detail.
3Origin of the Study
Recognition of the need for b e t te r  se lec tion  p rocedu res  led the 
Omaha Public Pow er  D is t r ic t  (here inaf te r  r e f e r r e d  to as the Distr ic t)  
to ins ti tute  an exper im en ta l  tes t ing  p ro g ram .  During 1949 the D is ­
t r i c t  con trac ted  with the B ureau  of Adult Testing  of the Univers ity  of 
Omaha to se lec t  and ad m in is te r  a s e r i e s  of te s t s  to 24 employees of 
the D is t r ic t  and to p re p a re  an in te rp re ta t ion  of these sco res .
The employees te s ted  were  all e i th e r  g raduates  of an acc red i ted  
engineering college or had dem ons t ra ted  the ir  technical  profic iency  
by obtaining reg is t ra t io n  as a P ro fe s s io n a l  Engineer  in the State of 
N ebraska .  This group of employees  held  a va r ie ty  of jobs within the 
D is t r ic t ,  ranging f rom  new college g raduates  on a tra in ing p ro g ra m  
to the chief engineer.
The te s ts  were  ad m in is te red  to m o s t  of the employees as a 
group during two ha lf-day  sess ions .  A few were te s ted  individually 
at the Bureau.
The cu r re n t  study was an a t tempt to val idate the orig inal  te s t  
r e su l t s  and to gain additional inform ation  re la ting  to the effects of age 
and respons ib i l i ty  on te s t  s co re s .  The dwindling of the supply of 
technically  t ra ined  personnel during the in tervening per iod  has made 
the need fo r  this information m ore  u rgent with the passage  of each 
year .
C H A P T E R  II
REVIEW OF THE CURRENT LITERATURE
Industry  has been using psychological  te s t s  for  many yea rs  
with degrees  of en thus ia sm  running f rom  high to low. Much of the 
p rob lem  cen te rs  a round  validity and the e s tab l ishm en t  of p rope r  
c r i t e r io n  m e a s u r e s .  This study a t tem pted  to add a slight amount of 
information in this a rea .  The balance of this chapter  will rev iew that 
portion of the huge volume of cu r ren t  l i t e r a tu re  which deals with the 
p a r t i c u la r  points covered  in the study.
The or ig inal  te s t s  were  adm in is te red  by a t ra in ed  psychologist 
f rom  the B ureau  but no individual in terv iews were  held with the Ss. 
Results w ere  rep o r te d  in a va r ie ty  of fo rm s .  A sample  of the m a te r ia l  
given each S is included in Appendix A. Each S was fu rn ished  a l i s t  
of his own sc o re s  conver ted  to a percen t i le  f igure  toge ther  with a 
m ean  of the percen t i le  s c o re s  of all Ss. Some Ss w ere  fu rn ished  a . 
graph of this sam e inform ation  together  with a two page " In te rp r e t a ­
tion of Tes t  Results .  " This " In terpre ta tion"  was s imply a compilation 
of p h ra se s  f ro m  the var ious  te s t  manuals  a r r a n g e d  in im portan t 
sounding pa rag raphs .  One recen t  a r t ic le  is ve ry  c r i t ic a l  of the 
psychologist  who bases  his rep o r t  to management on a few tes t  s co re s  
and then t r i e s  to wash his hands of fu r th e r  respons ib il i ty .  In this
5au th o r 's  opinion this is deceptive since only a comprehensive  
ap p ra isa l  in te rv iew  by a sk il led  psychologist  M. . . can m e a su re  such 
t r a i t s  as  a p e r s o n ’s drive and ambition, effec tiveness  in in te rpe rson a l  
re la tions ,  motivation,  en thus iasm  and a tt i tudes"  (Stanton, 1964).
In addition to a su m m a ry  of all t e s t  s c o re s  management was 
fu rn ished  a manual p re p a re d  by the Bureau which supplied a guide for 
in te rp re ta t ion  of each of the 28 sco re s .  This manual,  like the ind i­
vidual rep o r ts ,  was a collection of p h ra se s  a s s e m b le d  f rom  the 
individual te s t  manuals  with no significant contribution by the psycho l­
ogist. The manual is rep roduced  in Appendix B.
The D is t r ic t  re ta ined  the Bureau because  they recognized the 
need fo r  p ro fess iona l  help in the selec tion  and in te rp re ta t io n  of te s t s .  
Since a sm al l  indus tr ia l  o rganization  will se ldom have anyone on the ir  
staff with the background n e c e s s a ry  to p rope r ly  evaluate p rofess iona l  
qual if ications,  the work  of the p ro fess iona l  cer t ify ing organizations  
becom es  vital in maintain ing public confidence in the use of te s t s  for 
selec tion  and p lacement.  In d iscuss ing  guideposts for  personnel 
tes ting  L ipse t t  (1961) suggested  that inform ation  f ro m  the APA 
D irectory ,  m e m b ersh ip  in NVGA and state l icensing  or cer t if ica tion  
of pe rsonne l  m ay be used  as  clues to eth ical  p r ac t ic e s  that can be 
expected. Stanton (1964) suggested  that m em b ersh ip  in the Division 
of Indus tr ia l  Psychology of APA would be valuable as a r e co m m en d a ­
tion.
6In d iscuss ing  the te s t s  p r io r  to the i r  adm in is t ra t ion  the Ss 
were  a s s u r e d  that they were  being used  as subjects in a validation 
study, the re su l t s  of which would in no way be used  in planning the i r  
p e rso n a l  p ro g re s s  within the D is t r ic t .  The re su l t s  obtained f ro m  a 
study en te red  into un der  these  conditions a re  open to se r ious  question 
in the opinion of Cronbach who stated: "It is evident that r e s e a r c h
employing te s ts  has l i ttle meaning unless  the subject  is given a 
p e rso n a l  re a so n  for  taking the tes t .  If he is m e re ly  asked  to co o p e r ­
ate in an exper im ent,  his re sponses  may be casua l or  even c a r e l e s s "  
(Cronbach, I960, p 53).
Thorndike fu r th e r  questioned the usefu lness  of te s t s  given 
without a p e rso n a l  motive for the Ss and in addition doubted the u s e ­
fulness  of r e su l t s  obtained f rom  a group of Ss with v a r ied  experience.
R e sea rch  te s t s  may be taken grudgingly and motivat ion may 
vary  widely, depending on the individual’s in te rp re ta t ion  of the 
purpose  of the testing,  his feeling of adequacy in a te s t  si tua tion 
and his genera l  level of cooperat ive ness  and affability. The level 
of motivat ion often will be lower and the var iab il i ty  in motivation 
usually  will be higher if the te s t  outcomes have no c lea r  bear ing  
upon the goals of the individual tested .
In ce r ta in  types of te s t s ,  we may expect tra in ing  for and e x ­
per ience  on the job to have an appreciab le  d irec t  effect on the 
te s t  s c o re s .  A te s t  may be diagnostic of future success  if applied 
at one level of experience  and yet fail to be diagnostic at some 
o ther  level (Thorndike, 1949, p 57).
R esea rch  te s t s  a lso  s tand in danger of el ici ting only perfunc to ry  
response  f ro m  some exam inees .  This is  p a r t icu la r ly  true  when 
they a re  given to individuals who have a l ready  been accepted  for 
or who a re  a l re ad y  employed on the job. When r e s e a r c h  te s ts
7a re  given at  the sam e  time that  se lec tion  or c lass i f ica t ion  te s ts  
a re  given, the re  is o rd ina r i ly  no need to make a dis t inction b e ­
tween the two, and the motivat ion of regu la r  te s t s  can be c a r r i e d  
over  to the r e s e a r c h  te s t s  (Thorndike, 1949, p 271).
P e rso n a l ,  but in form al,  contact by the au thor with many of Ss 
during the past  four teen  y e a r s  has confirm ed the thought that  some, 
if  not all, of the Ss did not accept the s ta tem ent of the purpose  of the 
te s t s  at face value. In genera l ,  the Ss divided into two groups; those 
who were  old enough to expect l i t tle in the way of advancement r e g a r d ­
le s s  of the te s t  r e su l t s  and a second group of younger Ss who con­
cluded, co rrec t ly ,  that the re su l t s  might have some influence on the ir  
fu ture  p ro g re s s  within the D is tr ic t .  These opinions w ere  en t i re ly  
subjective and could not be quantified. However, they supported  the 
opinions of Thorndike on this subject .
The or ig inal  te s t  s e r i e s  was based  on the hypothesis that  the 
pe rsona l i ty  t r a i t s  of m a tu re  men a re  stable over a long per iod  of 
t ime. Strong ag ree s  with this view and concludes that  the in te re s t s  of 
m en between 25 and 55 y e a r s  of age change very  li tt le. "At 25 y ea rs  
of age he is la rge ly  what he is going to be and even at twenty y e a r s  of • 
age he has acqu ired  p re t ty  much the in te re s ts  he will have throughout 
l i fe” (Strong, 1949, p 286). In con t ra s t  to the views of Strong,
Guilford reaches  a different conclusion.
Incidental  observa tions  suggest ,  however,  that c e r ta in  individ­
uals may show significant changes in some t r a i t s ,  p a r t icu la r ly  
a f te r  an exper ience  such as a re lig ious conversion or  a f te r
8psychotherapy, and investigations tend to show that some adult 
t r a i t s  a re  not as f ixed as might be expected (Guilford, 1959, p72).
In the sys tem a t ic  changes or trends  with re sp e c t  to personali ty  
t r a i t s ,  we have two or th ree  indications for p ra c t ic e s  in a s s e s s ­
ment. It is c le a r  that  we may need to make r e a s s e s s m e n ts  f rom  
time to t ime depending upon the c i rcu m s tan ces .  M easurem ents  
made at one t ime m ay  not be sufficiently accu ra te  for use at 
la te r  t im es .  It would be des irab le  to know in which t ra i ts  the 
m ore  significant changes a r e  likely to occur and at what periods 
during the life span the changes a re  m o s t  rapid.  It Is a lso  c lear  
that we shall  often need no rm s  for different age groups,  as well 
as for sex groups,  in o rd e r  to in te rp re t  p rope r ly  each individual's  
sco re  within his own subpopulation (Guilford, 1959, p 73).
The unders tandable  d e s i re  to validate t e s t  s co re s  as soon as 
possible a f te r  the te s t  b a t te ry  is se lec ted  can produce questionable 
re su l t s .  Thorndike (1949, pp 54-57) d iscussed  the p rob lem s involved 
in validating te s t  s co re s  when th e re  is a r a th e r  substan tia l  t ime lapse  
between init ial  se lec tion  for  the job and the m atu r ing  of useable  
c r i t e r io n  in form ation  about the individual. He concluded that any 
at tem pt to shor ten  this in te rva l  by the use of p re sen t  job holders  is a 
questionable p rocedure .
A m o re  des irab le  approach would be to follow a group of 
employees throughout the i r  en t ire  work c a r e e r .  Shartle  recom m ended  
the use of such studies.
In executive development p ro g ram s  the re  is much to be said 
for  longitudinal s tudies.  When a bus iness  organization,  for 
example, employs new poeple who will be cons ide red  la te r  for 
executive posit ions,  a s s e s s m e n t  of th e i r  backgrounds and abil i t ies  
should begin ear ly .  These  persons  can be r e a p p ra i s e d  at regu la r  
in te rva ls  and y ea rs  l a t e r  th e i r  executive p e r fo rm an ce  can be 
com pared  with data obtained f ro m  them at var ious  s tages  of th e i r  
p ro g re s s  in the organization (Shartle, 1956, p 251).
9Cronbach. (I960, p 117) sugges ted  caution in using concurren t  
validation based  on older m en because  of the possib il i ty  of in te re s t  
changes between the ages of twenty and forty.  He strongly r e c o m ­
mended (Cronbach, I960, p 103) that a follow-up study is r eq u i re d  to 
check predic tions  made on the bas is  of te s t  s c o re s .
F e rg u so n  (I960) developed a hypothesis  that  in predic ting 
success ,  the g re a te r  the t ime in te rva l  involved, the m ore  im portan t 
becom es  in te re s t  and the le s s  im portan t becom es ability. Although 
the study which led to this hypothesis was based  on life insurance  
sa lesm en , the line of reasoning  may be val id in other profess ions .
Ghisell i  (1959) has studied the re la tionsh ips  betweeln top m a n ­
agement,  middle management,  lower m anagem ent and line w orkers  
on the five t r a i t s  of intell igence, su p e rv iso ry  ability, init iat ive,  se l f -  
a s su ran ce  and occupational level. The pa t te rns  of the s co re s  of top 
and middle managem ent tended to differ f ro m  the pa t te rn s  of sco res  
for lower m anagem ent and line w orkers .  The f i r s t  two groups were 
sharp ly  h igher  on intell igence and occupational level while there  was 
found to be a fa i r ly  r eg u la r  o rder ing  of sc o re s  f ro m  top management 
down on the other sco re s .
Wagner (1960a) rep o r te d  a study of 300 executives  based  on 
age groupings in which half of the Ss were  under  35 and half were over 
45. Significant d if ferences  were  found with the older group being less
10
in t e re s te d  in being active in groups, working with ideas ,  d irec ting  
o thers  and persuad ing  o thers .  The older group showed a g r e a t e r  
p re fe rence  for  m echan ica l  and a r t i s t i c  pu rsu i ts ,  f a m i l ia r  and stable 
s i tua tions and were  m ore  r e s t ra in ed .  The o lder  group also  was lower 
on ascendance,  sociabil i ty ,  emotional stabil i ty  and objectivity. He 
noted negligible d ifferences  in intell igence but l a rg e r  d if ferences  in 
in te re s t  and te m p e ram e n t  which might ref lec t  genera l  pe rsona l i ty  
changes re la t ive  to aging. There  were  a lso  significant differences in 
var iab il i ty  between the age groups,  with the g r e a t e r  var iab i l i ty  shown 
in the older age group. The fo rces  of competit ive a t t r i t ion ,  having 
e l im inated  the le ss  able individual with t ime, may have produced  a 
m ore  se lec t  older group in this study than was found in the study of 
D is t r ic t  employees.
In one study it was found that:
In engineering  work, perfo rm ance  can be expected  to improve 
with age throughtout m os t  of the technica l  m a n ’s c a r e e r .  . . . The 
m ore  experience  he has  had in solving engineering p rob lem s  the 
m o re  successfu lly  he is  able to solve new p rob lem s ,  where  they 
a r e  e ssen t ia l ly  var ia t ions  of those he has coped with successfu lly  
in the pas t  (Oberg, I960).
In sum m ary ,  the success  of a testing p r o g r a m  r e s t s  la rge ly  
on the abili ty of the te s ting  agency to p roper ly  se lec t  and ad m in is te r  
the te s t  in s t rum en ts .  Results  were  found to depend heavily on the 
judgment used  in the se lec tion  of c r i te r io n  m e a s u re s .
11
C ri te r io n  Selection
"The m ost  fundamental  and m ost  difficult p rob lem  in any 
se lec tion  r e s e a r c h  p ro g ra m  is to obtain sa t i s fac to ry  c r i t e r io n  
m e a s u re s  of p e r fo rm ance  on the job, against  which to val idate s e l e c ­
tion p ro ced u re s"  (Thorndike, 1949, p 119).
In this study no a t tem pt was made to es tab l ish  a c r i t e r io n  
m e a s u re  based  on subjective evaluation or  ra tings since no one in d i­
vidual or  group of individuals had pe rso n a l  knowledge of the p e r f o r m ­
ance of a l lS s  nor were  any re g u la r  r e co rd s  of pe rfo rm ance  kept which 
might have been used  as a bas is  for  evaluation. Ruch (1963, p 506) 
said  that  older employees tend to rece ive  higher than d e se rv ed  ratings 
f rom  s u p e rv iso r s  ju s t  because  they have been around a long t ime. 
Thorndike was definite in his d i s t ru s t  of ratings .
It is an unfortunate c h a ra c te r i s t i c  of su m m a ry  ra tings  that 
they a re  frequently  not based  in any c lea r  way upon previous 
evaluations of specific  behavior.  The l imita tions may involve 
e i the r  the amount of specific information,  the technique fo r  
synthesizing it, o r  both. In the ex t rem e  case, which is only too 
close to rea l i ty  in some ins tances ,  a su m m a ry  ra ting  r e p re s e n t s  
an o v e r -a l l  judgment of an individual, r en d e red  a f te r  an in d e te r ­
minate  per iod  of acquaintance,  given with absolutely  no bas is  of 
previous sy s tem a t ic  observation  and evaluation of the individual. 
There  a re  often no data in the fo rm  of observations,  te s t s ,  or  
pe r fo rm ance  re c o rd s .  The ra ting  r e p re s e n ts  m e re ly  an unguided, 
subjective,  intuitive im p re s s io n  of the r a te r .  In this case ,  the 
ra ting  will obviously re f lec t  p e rso n a l  bias and individual s tandards  
of judgment. If no other data a r e  available ,  the ra ting  may be 
expected  to re f lec t  nothing e lse  but pe rsona l  bias (Thorndike,
1949, pp 156-157).
A c r i t e r io n  m e asu re  is re levan t as f a r  as the knowledges,
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skil ls  and bas ic  at t i tudes .r eq u i re d  for success  on it a re  the same 
as those req u ired  for  pe r fo rm ance  of the u lt imate  task.  That is , 
the sys tem atic ,  n o n - e r r o r  sou rces  of var iance  in s c o re  on the 
c r i t e r io n  m e a su re  should a r i s e  f rom  the same fac to rs  that  make 
for u lt imate  success  on the job (Thorndike, 1949, p 125).
A study by Wagner (1960b) a t tem pted  to c o r re la te  subject ive  
ra tings of 150 'young executives  by su p e r io rs  with the r e s u l t s  of 31 
objective te s t  s c o re s .  Only one variable ,  education with a product 
m om ent co r re la t ion  of . 393, s eem ed  high enough for  p ra c t ic a l  p r e ­
dictive pu rposes ,  although the WAIS, Vocational Aptitude Examination,  
Kuder P re fe re n c e  Record ,  P e rso n a l ,  Kuder P re fe re n c e  Record,  
Vocational, and the G u i l fo rd -Z im m e r  man T em p eram e n t  Survey sco res  
yie lded co r re la t ions  which were  a lso  significant at the . 05 level of 
probabil i ty.  Tes ts  used  covered  the same genera l  a r e a s  as those 
included in this study, although m o re  m odern  te s t s  were  used.  Since 
all  Ss were  equated fo r  bas ic  education in this study, th e re  seem ed  to 
be even le s s  hope of finding significant p re d ic to r s .
S ta rk  has studied the c r i t e r i a  involved in executive selec tion  
and reached  the following conclusion, " F o u r  in te r r e la t e d  facts  of 
executive se lec tion  suggest  substan tia l  amounts of i r r e le v a n t  var iance  
in the rank  c r i te r ion .  These  a r e  (a) m isce l laneous  p re jud ices ;  (b) 
promotion f ro m  within; (c) sponsorsh ip ;  and (d) in te rna l  p o l i t ic s” 
(Stark, 1959). Of these  fac to rs  the second, prom otion  f ro m  within, 
would seem  to be m os t apt to reduce the usefu lness  of a c r i t e r io n  
based  on rank p ro g re s s  within an e lec t r ic  uti li ty organization.  The
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long t e r m  of se rv ice  typical  of the average employee is accentuated  
in the case of the p ro fess iona l  engineers  who quite norm al ly  spend 
th e i r  en t ire  working c a r e e r  with one f i rm .  This sha rp  r e s t r ic t io n  
of the num ber  of candidates eligible for any m anagem ent job will tend 
to make s ta t is t ic a l  analysis  of rank p ro g re s s  difficult, if not m ean ing ­
le ss .  Although m e a su re m e n t  of rank  changes is an objective p rocess ,  
the evaluation by s u p e r io r s  which re su l t s  in rank  in c re a se  is highly 
subjective. Thorndike (1949, p 153) rep o r ted  an evaluation of b o m ­
b a rd ie r  se lec tion  p ro ced u re s  which used a ve ry  objective pe r fo rm ance  
score  as a base  but which re su l ted  in a be tw een -m iss ions  re liabil i ty  
of only . 08.
Knauft (1955) studied the validity of a 15-minute genera l  menta l  
abil i t ies  te s t  over a 17 yea r  period.  A co r re la t io n  of . 60 was obtained 
between te s t  sco re  and p re sen t  job c lass if ica tion .  The class i fica tion  
sys tem  for these  jobs included seven grades ranging f ro m  simple 
c le r ic a l  jobs to m a jo r  decis ion-m aking  jobs.  The policy of promotion 
f ro m  within found by Knauft was s im i la r  to that  p rac t ic ed  by the 
D is t r ic t .  However, the or ig inal  group of 692 employees  studied 
included a much b ro a d e r  range of abil i t ies  than were  included in the 
sample used  in the c u r re n t  study. This would tend to yield higher 
validity coefficients than the m ore  r e s t r i c t e d  range in this study.
One e le c t r ic  u ti li ty (Boyd, 1961) r e p o r te d  a study of 157 eng i­
n ee rs  h i re d  over a th ree  y e a r  per iod  in com par ison  with a group of
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success fu l  engineers  in the same f i rm .  A sa la ry  evaluation plan 
based  on job s tudies  was used  as a c r i t e r io n  m e a su re  of value to the 
organization.  The study com pared  the in te re s t s  of successfu l  
engineers  to those of new h i r e s ,  but pointed out that this is  r isky  
since le ade rsh ip  adequate in the pas t  m ay  not fit new conditions since 
requ irem en ts  may change.
The findings of invest iga to rs  seem ed  to indicate that the 
se lec tion  of s a t i s fac to ry  c r i t e r io n  m e a s u re s  was very  difficult. This 
seem ed  to be p a r t icu la r ly  true  in the a re a s  requ ir ing  employees with 
extensive t ra in ing  or  exper ience .
Occupational In te re s t  Inventory
This te s t  rece ived  ve ry  c r i t ic a l  rev iews in both the T h i rd  and 
F ou r th  Mental  M easu rem en ts  Yearbook. The following excerp t is 
typical  of the comments .
The authors fu rn ish  no inform ation  of an em p ir ica l  na tu re  
which would indicate that (a) the in te re s t  f ields identified by this 
in s t ru m en t  a re  bas ic ;  (b) the i tem s com pris ing  the individual 
sca le s  were  se lec ted  by any type of r igorous  in te rna l  or ex te rna l  
i tem  ana lys is ;  of, (c) that the inventory m ee ts  any of the usual 
te s t s  of validity es tab l ished  for in te r e s t  m e a su re s  by such w orke rs  
as Strong, Kuder, Super, Darley ,  and others  (Buros,  1953 p 743).
No validation studies  were  found re la ting  to advancement a f te r  e m ­
ployment.  Of the studies made in student si tuations one by M cPhail  
(1954) gave typical  re su l t s .  A com parison  of sco res  made by degree  
candidates in Engineering  and A rts  at Brown Univers ity  showed high
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differen tia l  values for three  sco re s .  A rts  students were high on 
Verbal s c o re s ,  while Engineering  students were  high on Mechanical  
and Science s co re s .  It was in te res t ing  to note that  A rts  students were  
a lso  high on Computational s co re s  with a slightly lower but s t i l l  
s ignificant c r i t ic a l  ratio.
Strong (1955, p 64) found that  in te r e s t  s c o re s  rem a ined  very  
s table over an eighteen yea r  follow-up study in which te s t  and r e te s t  
p rocedu res  were  used. However, ’’Only a few studies have exam ined 
whether the usua l in te r e s t  s co res  p red ic t  job pe r fo rm an ce"  (Cronbach, 
I960, p 425). None of these  s tudies employed the te s t  u sed  in this 
study. Cronbach (I960, p 427) fu r th e r  e x p re s s e d  doubt that in te re s t  
inventories  will eve r  p red ic t  job success  since motivation is not 
cons idered  in the sco re s .  Using the Strong Vocational In te re s t  Blank, 
Kelly (1955) found in te r e s t  s co res  to be ve ry  stable over a long span 
of t ime. However, they a re  not usually  used  fo r  se lec tion  or p r o m o ­
tion decisions (Cronbach, I960, p 431).
The P e r s o n a l  Audit
Comments  by the rev iew er  in the Four th  Mental M easu rem en ts  
Yearbook cas t  some doubt on the usefu lness  of this test .
It s eem s  probably,  on the bas is  of the i tem  analysis ,  that  high 
sco res  and low sco res  on the inventory  differentiate  individuals 
on the bas is  of something, but we may have se r ious  misgiv ings 
about what useful inform ation  is revea led  by such differences and 
by profile dif ferences (Buros, 1955, p 133).
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F u r th e r  s ta tem en ts  by this rev iew er  cas t  additional doubt on the 
validity of this te s t  and the genera l  value of the info rm ation  which 
this te s t  yields.
Very l i tt le validity information was available on this tes t ,  none 
re la ted  to p ro fess iona l  personnel.  C a r te r  (1955) used  the te s t  as one 
p a r t  of a ba t te ry  to p red ic t  superv iso ry  abil ity among fac to ry  foremen. 
The product m om ent co r re la t ions  of -. 58 for S e r iousness ,  . 58 for 
To lerance  and - .4 0  for Tranqui ll i ty  indicated that  they had some 
usefulness- as p red ic to rs .
P e rso n a l i ty  Index
The rev iew er  of this t e s t  in the Th ird  Mental M easu rem en ts  
Yearbook (Buros, 1949, p 116) recom m ended  caution in us ing the te s t  
until its worth has been m ore  fully dem onstra ted .  No m o re  recen t 
comments  could be found; nor could any published validation studies 
be located.
Survey of Object V isualization
This te s t  has  been m os t  commonly used  in fields other than 
engineering.  Most of the r ep o r te d  exper iences  in using the te s t  r e fe r  
to applicants for dental  schools.  Although Norm "J,  M based  on 352 
engineering students in a Cal ifornia College, was used  to sco re  the 
tes t ,  the re la tion  of this Norm  to success  in engineering  work cannot
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be de te rm ined  f ro m  any published studies.
Guilford has invest iga ted  a num ber  of studies perta in ing  to the 
effects of engineering c o u rse s  upon the fac to r  of visualization.  He 
concluded that, "The genera l  im p re ss io n  left by such  s tudies  is that 
the gains in s tatus  on a fac to r  a re  likely to be ve ry  sm all ,  if m e a s u r ­
able, a f te r  l im ited  amounts of tra in ing"  (Guilford, 1959, p 402).
T es t  of Mechanical  Comprehension
One study of this te s t  (Decker, 1958) found that  the qualit ies 
m e a s u re d  a re  not re la ted  to success fu l  pe r fo rm ance  as  a su pe rv iso r  
of technical  operations ,  al though the i tem s were  consis tently  
m easu r ing  some quality. This study fu r th e r  concluded that  the F o r m  
CC was not sufficiently difficult for use with men not m o re  than ten 
y ea rs  out of engineering college who were active in engineering work.
A study using F o r m  BB (Harr ison, Hunt & Jackson , 1955) 
found this fo rm  difficult enough for a group of m echan ica l  engineers  
with an age and exper ience  range s im i la r  to that  used  in this study. 
Two of the 240 Ss did make pe r fec t  sco res  however,  which indicated 
that  the m ore  difficult F o r m  CC would be p r e f e r r e d  fo r  use  with this 
type of personnel.
Wonderlic^Personnel T es t
This te s t  has  been well accepted  by p ro fess iona l  tes ting  p e r ­
sonnel and widely used. One c r i t i c i s m  is that  ". . . o lder  people
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would be penalized by the ov er -b lack  appearance  of the te s t  and the 
sm a l l  type for the p ro v e rb s  and c le r ica l  matching i tem s"  (Buros,
1949, p 269). This fac to r  is possib ly of im portance  in the age group 
used  in the r e t e s t  portion  of this study.
Using a sample  composed of 240 m echanica l  eng ineers  engaged 
in r e s e a r c h  and development,  one study (H arr ison ,  Hunt & Jackson, 
1955) found that the Wonderlic has a ceiling which was adequate even 
for  such supe r io r  groups as engineers .  A re la tive ly  n o rm a l  d i s t r ib u ­
tion was found in the group which had an age range of 21 to 48 y ea rs  
and an experience  range f rom  jun io r  engineers  ju s t  out of engineering 
school through sen io r  eng ineers  and supe rv iso rs .  This re su l t  was 
in te res t ing  in view of the close s im i la r i ty  of the r e p o r te d  group to 
that  used  in this study.
The use of F o r m  B fo r  re te s t ing  was based  on the c la im  of 
the au thor (Wonderlic, 1959) that  it was equal and s im i la r  to F o r m  A. 
A study by Weaver and Boneau (1956) p re sen ted  evidence that  the re  
a re  substantia l  d if ferences  in difficulty between F o r m s  A and B and 
that  they a re  by no m eans  in te rchangeable .  This study showed the 
m ean  score  on F o r m  A to be 1. 95 higher than the m ean  sco re  on 
F o r m  B. T e s te r s  fo r  the D is t r ic t  have observed  a s im i l a r  difference 
on the sco re s  of job applicants  te s ted  during 1963.
Roberts  (1946) s tudied  25 recen t graduates  of engineering
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colleges using the Wonderlic. He found that a combination of high 
intell igence (of the type m e a s u re d  by the Wonderlic Test) with a low 
in te re s t  in p e rsu as io n  and an exceptional d is ta s te  for c le r ic a l  work 
m ay  re su l t  in m e r i t  ra t ings  by su p e rv iso rs  that  do not justly  r e p r e ­
sent the individual 's  ability. He found that  an in t e r e s t  in c le r ic a l  
work seem s  to make a favorable  im p re ss io n  upon sup e rv iso rs ,  an 
exceptional d is ta s te  for it an unfavorable im press ion .
C H A P T E R  III
PROCEDURE
The p ro ced u re  used  in this study was la rge ly  p red e te rm in e d  
by the conduct of the 1949 te s ts .  The inevitable changes in the o rgan ­
izational s t ru c tu re  of a dynamic corpora t ion  fo rced  the use  of ce r ta in  
assumptions  in the design of the c r i te r ion .  The inabil i ty to reproduce  
exactly the orig inal  t e s t  s e r i e s  was likewise a favorable  com m enta ry  
on the p r o g re s s  made in the indus tr ia l  tes t ing  field.
The Sample
The orig inal  te s t  s e r i e s  was given to 24 eng ineers .  This 
group re p re s e n te d  a la rge  m a jo r i ty  of the D is t r ic t  employees  who were  
e lec t r ic a l  enginee rs  . When the group was r e te s te d  fourteen  yea rs  
la te r ,  one had died, five had left the D is t r ic t  and four had re t i red .
Two r e t i r e d  employees Were able to r e tu rn  and be re te s ted .  Of the 
active em ployees,  al l  were  r e te s te d  except one who was unable to 
complete the s e r i e s .  Excellent cooperat ion was obtained in most
l
cases ,  although par tic ipa t ion  was obviously a pe rson a l  favor  to the 
author.
The size of the sample  used in this study is not la rge  enough 
to in sp ire  confidence in the r e su l t s ,  but it was the bes t  available so 
the work  was c a r r i e d  fo rw ard  in the bel ief  that  any information would
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be b e t te r  than none. Thorndike believes  "Valid ity  coefficients based  
on fewer than 100 cases  a re  too unstable  to se rve  as the basis  for any 
se r ious  com para tive  study of the validity of different te s t s  for p e r ­
sonnel se lec tion"  (Thorndike, 1949, p 58-59). He fu r th e r  questioned 
the p rocedure  used
If a la rge  num ber  of te s t s  a re  given to a re la tively  sm al l  group 
of subjects and co r re la te d  with each other and with a c r i t e r io n  
var iab le ,  the sampling fluctuations among the co r re la t ion  coeffi­
cients will a lm os t  always be sufficient to produce some few te s t  
co r re la t io n s  that will give a substan tia l  p red ic tion  of that  c r i t e r io n  
in that sam ple"  (Thorndike, 1949, p 204).
In working with a sample  composed of highly se lec ted  individuals, 
the r e s t r ic t io n  of abil ity range posed another  problem. Cronbach 
(I960, p 133) pointed out that a te s t  which d isc r im in a te s  between 
m e m b e rs  of a sample  with a wide range of ability may be w or th less  
in te s t ing  a group all having average  ab i l i t ies .  The simple fact  that 
an employee was an engineering graduate  made h im  a m e m b e r  of a 
highly se lec t  group.
Engineer ing  a t t r a c ts  su p e r io r  students on a college campus,  
and even these  a re  sif ted out by the cu r r icu lu m  because  the re  
a re  few, if any, snap courses  in the field. The man who em erg es  
at the fa r  end with a degree  is a lm os t  su re  to be a h a rd  w orker  
who takes  h im se lf  se r io us ly  and wants to accom plish  something 
with his life (P o r te r ,  1961, p 307).
The drawbacks noted were  the very ones which made a study 
of this type n e c e ssa ry .  Few  organizations h ire  enough eng ineers  to 
provide the sam ple  size d e s i r e d  for the bes t  s ta t i s t ic a l  p rocedures
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but as se lec tion  is im proved  the range of abil i t ies  will become even 
na r ro w er .
The Tes ts
The orig inal  te s t s  w ere  se lec ted  by the Bureau  a f te r  a study 
of the needs of the D is t r ic t ,  but analysis  of the six te s t s  which were 
chosen indicated some p rob lem s  as  fa r  as  a long range longitudinal 
study was concerned. Difficulty is  encountered  if a te s t  is se lec ted  
which lends i tse lf  to effective use by an inves t iga to r  with s trong 
clinical  inclination. The r e su l t s  a r e  valuable y e a r s  l a t e r  only if an 
in te re s te d  invest iga to r  is avai lab le  with s im i la r  t ra in ing  to analyze 
l a t e r  te s t  r e s u l t s .  The se lec tion  of te s t s  which w ere  m o re  objective 
might have produced  m ore  posit ive resu l ts .
Likewise ,  equivalent fo rm s  of a te s t  may not be available  over 
a long span of t ime. Some te s t s  a re  discontinued, while o thers  cease  
to be equivalent s imply due to cu l tu ra l  changes. In the following s e c ­
tions a b r ie f  review is given of each te s t  used  in the or ig inal  tes t  
s e r i e s  and the r e te s t  s e r i e s  if different fo rm s  were  used.
Occupational In te re s t  Inventory. The purpose  of this tes t  as 
s ta ted  in the Manual of D irec t ions  was cer ta in ly  an adm irab le  one. 
MThe m a jo r  purpose  of this Inventory  is to aid in d iscover ing  the basic  
occupational in te r e s t s  p o s s e s s e d  by an individual in o rd e r  that he may 
become or rem a in  an in te re s ted ,  well-adjus ted ,  and effective person
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as well as a profitable employee" (Lee and Thorpe,  1943). The 
manual does l i ttle to indicate how these ends may be achieved  through 
this tes t .  The 1943 edition of the test ,  Advanced F o r m  A, was used  
in both the orig inal  and the r e t e s t  s e r ie s .
The P e r s o n a l  Audit. A review of the Manual of Directions 
(Adams, 1945) ind icated  that this te s t  was s trongly  or ien ted  toward 
clinica l  in te rp re ta t ion .  Although genera l  guides were  given for 
in te rp re ta t ion  of the individual s co re s ,  it was s ta ted  that  sco re  
pa t te rns  a re  m ore  re liab le  than a single sco re .  It was fu r the r  
indicated that each u s e r  should seek sco re  pa t te rn s  fo r  his own 
unique pe rsonne l  p rob lem s ,  but li t tle help was provided in this a rea .  
F o r m  LL, 1945 Edition, was used  in both the or ig inal  and the re te s t  
se r ies .
P e r so n a l i ty  Index. The manual (P e rsona l i ty  Index, 1945) 
supplied with this te s t  provided li ttle in form ation  for judging its 
quality. Apparently  des igned for the clinically o r ien ted  te s te r ,  the 
m os t  helpful guide for in te rp re ta t ion  of te s t  r e su l t s  was the simple  
s ta tem ent  that  it will be e a s i e r  for those who handle te s t  re su l t s  to 
h ire  new employees intell igently once a num ber  of pe rsons  in each job 
c lass i f ica tion  had been tes ted .  The same vers ion ,  apparently  the only 
one ever  published, was used  in both the or ig ina l  and r e te s t  se r ie s .
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Survey of Object Visualization.  This te s t  was ” . . . designed 
to m e a s u re  aptitude for solving p rob lem s in pe rcep tua l  recogni tion 
of an object 's  appearance  in a l te red  posit ion or shape’1 (Miller,  1955).
The or ig inal  te s t  was made using the 1945 Edition. Copies of 
this were  not available cu r ren t ly  so the re te s t ing  was done using the 
1955 rev is ion  which differed  only slightly f rom  the orig inal  accord ing 
to M iller.
T e s t  of Mechanical  Comprehension. According to the au thors ,  
F o r m  CC of this te s t  was . . des igned  to m e asu re  the abili ty of an 
individual to unders tand  various  kinds of physical  and mechanica l  
re la t io n sh ip s” (Bennett and Owens, 1949).
The reco rd s  of the orig inal  t e s t  s e r i e s  did not indicate which 
fo rm  of this te s t  was used. An assum ption  was the re fo re  made that, 
since F o r m  CC was designed for use  with adult men with ability, 
s im i la r  to that of engineering students, it would have been a logical  
choice and the r e te s t  was thus conducted using F o rm  CC. The manual 
rep o r ted  product mom ent co r re la t ions  of . 79 and . 81 for F o r m  BB and 
F o r m  CC. This indicates  a possib le  source  of e r r o r  if the orig inal  
te s t  was done using F o r m  BB.
Wonderlic P e r so n n e l  Test .  A ccord ing  to the te s t  manual this 
te s t  was ” . . . designed  and c rea ted  fo r  te s t ing  adults in business  and
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in dus tr ia l  s i tua tions"  (Wonderlic, 1959). F o r m  A was used  in the 
orig inal  tes t .  Since this test ,  in p a r t i c u la r  F o r m  A, has been widely- 
used  as a se lec tion  device within the D is tr ic t ,  re te s t ing  was done with 
F o rm  B. It was hoped that  th is  would eliminate  any e r r o r s  in sco res  
due to p r io r  knowledge of te s t  answ ers .
The C r i te r ion
The m e a su re  of success  achieved in the se lec tion  of personnel 
for future  advancement was the degree of advancement.  It may be 
eas ily  proven that fac to rs  o ther than ability (such as being in the right 
place at the right t im e or making a favorable  im p re s s io n  on m anage ­
ment) a re  often the deciding fac to rs  in the se lec tion  of employees for 
promotion.  On the other hand, evaluation of an em ployee’s ability or 
worth  to his em ployer  is a tempting undertaking. N ever the less  the 
true  m e a s u re  of prom otabil i ty  is promotion.  Although the d iscuss ion  
in Chapter II indicated  the difficulties which would be encountered in 
using rank  p ro g re s s io n  as a c r i te r ion ,  no m o re  suitable m e asu re  of 
degree of advancement was available.
In 1958 the D is t r ic t  adopted a Superv isory  Sa la ry  F lan  a f te r  a 
thorough study by a f i rm  of management consultants .  The plan in ­
cluded twelve s a la ry  g rades  with a s tandard  sa la ry  fo r  each grade 
and provis ion for  p r o g re s s io n  both above and below the s tandard.  The 
lower range of the plan covered  the sa la ry  range cu r ren t ly  being paid
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graduate eng ineers .  The s tandard  s a la ry  of the grade held by each 
S was used  as an indication of his p re s e n t  sta tus without considering 
the d ifferences  caused  by m e r i t  steps within grades .  The sa la r i e s  of 
n o n -su p e rv iso ry  Ss p resen t ly  not co v e red  by the plan were  equated to 
grades  within the plan.
The equivalent 1949 supe rv iso ry  g rades  were  obtained by using 
the 1963 job evaluation for posit ions having a s im i la r  job content in 
1949. N on-superv iso ry  pay ra te s  for graduate  engineers  were  co m ­
para t ive ly  higher  in 1963 than in 1949. In o rd e r  to equate grade 
changes and e liminate  the effect of the h igher  1963 pay for eng ineers ,  
the 1949 n o n -su p e rv iso ry  ra te s  were  mult ip lied  by a ra tio  of the 1963 
s ta r t ing  ra te  to the 1949 s ta r t ing  ra te .  This product was then co m ­
p a red  to 1963 supe rv iso ry  r a te s  to e s tab l ish  an equivalent 1949 pay 
grade.  As a re su l t  of these  t r an s fo rm a t io n s ,  an S who held the sam e 
posit ion in 1963 that he held in 1949 would have been given a grade 
change of ze ro  although his actual  sa la ry  might have in c re a sed  50% 
due to a r a i s e  in the genera l  wage level of the D is t r ic t  during this 
period.
C H A P T E R  IV
RESULTS
The bas ic  data a re  tabulated in Appendix C. All s c o re s  a r e  
given as raw score  values.  Since re su l t s  of the or iginal  te s t  s e r ie s  
were  available  only in the fo rm  of pe rcen t i le s ,  the tabulated raw scores  
w ere  obtained by working back  f rom  the percen t i le s  by use of the 
n o rm s  furnished in the te s t  manuals .  The r e te s t  s co re s  were  taken 
d i rec t ly  f rom  the te s t  s co re  sheets.
Ss num bered  one through fif teen were available fo r  al l  r e te s t s .
S num ber  sixteen was avai lable  for a l l  r e te s t s  except th ree .  Ss 
seventeen, eighteen and nineteen s tayed  with the D is t r ic t  until death or 
r e t i r e m e n t  but the two r e t i r e d  Ss in this group were  not avai lab le  for 
re te s t ing .  Ss twenty through twenty-four left the D is t r ic t  for various 
reasons  and were  not avai lable  for  re testing .  The columns labeled T 
and R r e f e r  to or iginal  te s t  s c o re s  and re te s t  s co re s  respec t ive ly .
Table 1 includes all of the c r i t e r io n  co r re la t io ns  computed f ro m  
the basic  data. All of these co r re la t ion  coefficients were  computed 
using the product moment p rocedu re  as su m m a r ized  in fo rm ula  8. 1 by 
M cN em ar  (1962, p 112). The f i r s t  column in Table 1 shows the 
c o r re la t io n  between each orig inal  te s t  and change in grade t r e a te d  as a 
dichotomous cr i te r ion .  Z e ro  to th ree  grade changes were  t r e a te d  as 
ze ro  and four to nine grade  changes as one. The second column shows
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the co r re la t io n  between each orig inal  te s t  and leaving or staying with 
the D is t r ic t  t r e a te d  as a dichotomous c r i t e r io n  m easu re .  Column 
th ree  shows the co r re la t ion  between the or ig inal  te s t  and r e te s t  sco re s  
for  each  tes t .  The balance of the table shows the m eans,  difference of 
means  (dm), s tandard  deviations and F  ra tios  designed  to te s t  for s i g ­
nificant differences in the s tandard  deviations. S tandard deviations 
were  computed using fo rm ula  3. 4 f rom  Andreas  (I960, p 72). Tables  
2 and 3 show p red ic to r  in t e rc o r re la t io n  m a t r i c e s  for  the or ig inal  te s t s  
and the re te s t s .
All computation of co r re la t ion  coefficients and s tandard  dev ia­
tions was done on an IBM 1401 com puter  using symbolic p rog ram m ing  
sy s tem  (SPS) in s truc t ions .  The p rog ram m ing  t im e  requ ired  was 
excess ive  fo r  a non-repet i t ive  p rob lem  but could have been reduced  to 
a p rac t ica l  level by the use  of F o r t r a n .  The bas ic  data were included 
in the p ro g ra m  to reduce the punched ca rd  input req u irem en ts  since 
the sam e  data were  used at s e v e ra l  s tages .
Two of the co r re la t io n s  in t h e ‘f i r s t  column of Table 1 re la ting  
grade change and te s t  s c o re s  were  significant a t  the 5% level. These  
w ere  the co r re la t ions  fo r  S tead iness -E m otiona l i ty  and Contentment - 
Worry. T h i r teen  of the co r re la t ions  w ere  negative and m ost were  quite 
low. It would be difficult to use this te s t  ba t te ry  as a p red ic to r  of 
promotion based  on these  re su l t s .  S im ilar  re su l t s  were  found in the 
second column. Only two te s t s ,  Social Intelligence and Follow Through,
Te
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yielded co r re la t io n s  with the Leave-S tay  c r i t e r io n  which were  s ign if i ­
cant at the 5% level.  As indicated in column th ree  of Table 1, h igher  
co r re la t ions  were found for  the t e s t - r e t e s t  s e r ie s .  The Wonderlic, 
Mechanical  Comprehension and Object Visualiza tion co r re la t ions  were  
significant at the 1% level. This s eem ed  to indicate that  intell igence 
rem a ined  r a th e r  constant in so fa r  as  these te s t s  were  able to m e a su re  
it. Of twenty-five in te r e s t  and pe rsona l i ty  sco re s  only eight showed 
co r re la t io ns  which were significant at  the 5% level. This seem ed  to 
indicate that  the t r a i t s  m e a s u re d  by these  te s t s  f luctuated grea t ly  with 
age. In te rp re ta t ion  of such te s t  s co re s  should the re fo re  include con­
s idera t ion  of the Ss age and s ta tus .
The s ta t i s t ic a l  analysis  of the difference between the m eans  of 
the te s t  and r e te s t  s co re s  was made through the use of the t ra t io  for 
p a i red  m e a s u re s  (Andreas, I960, p 91). The in c re a se  in the mean 
s c o re  on the Wonderlic, although not s ta t is t ica l ly  significant, was the 
r e v e r s e  of the antic ipated resu lt .  The use of F o r m  B on the r e te s t  
s e r ie s  should have re su l ted  in a lower m ean  sco re  since it has been 
found to be a sl ightly m ore  difficult te s t  than F o rm  A which was used 
in the or ig inal  te s t  s e r ie s .  The d e c re a se  in the mean sco res  of the 
Mechanical  Comprehension and Object Visualiza tion te s ts  was s ign if i­
cant at the 1% level.  This may have been due to the reduction in use of
*
these  skil ls  with advance in age and responsib il i ty .  Scores  f rom  tes ts  
of this type should then be in te rp re te d  only with re fe rence  to the b a c k ­
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ground and cu r ren t  work  of the S. The significant in c re a s e s  in the 
Occupational In te re s t  Inventory m ean sc o re s  fo r  Business  and Compu­
ta tional might a lso  be re la ted  to in c re a sed  age and job responsib il i t ies .
Two sub tes ts  in the P e r s o n a l  Audit w ere  found to have a s ign i­
ficant change in th e i r  m ean  s c o re s .  The reduction in the F ra n k n e s s -  
Evas ion  score ,  significant a t  the 10% level, might be the re su l t  of 
lea rn ing  m ore  tactful  methods of dealing with people. This would be 
the expected re su l t  of the experience  and tra in ing  in human re la tions 
to which the group was exposed during the in te rva l  between the te s t  and 
r e t e s t  s e r i e s .  The in c re a se  in the mean sco re  of the Contentment - 
W orry  subtes t  was significant at the 5% level. This in c re a s e  indicated 
a reduct ion in unsolved p rob lem s  which may have been due to in c re a sed  
age, im proved  job s ta tus  and higher income level.
The P e r so n a l i ty  Index subtes ts  fo r  Planning and Follow Through 
showed mean sco re  in c re a s e s  significant at  the 1% and 10% levels 
respec t ive ly .  These changes in m ean sco res  may indicate that  the 
t r a i t s  being m e a s u re d  a r e  le a rn ed  skills .  If the t i t le s  a re  indicative of 
the m e a s u re d  t r a i t s  the in c re a s e  may be due to the extensive s u p e r ­
v iso ry  tra in ing to which the m a jo r i ty  of the Ss were  exposed  during the 
four teen  yea r  per iod  between te s t  adm in is t ra t ions .
The la s t  column in Table 1 shows F  ra tios  computed f rom  the 
te s t  and re te s t  s c o re s  using fo rm ula  14. 5 f rom  M cN em ar (1962, p 247). 
The Mechanical  Comprehension F  ra tio  was significant at the 5% level
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with the s tandard  deviation of the r e te s t  sco re s  being higher than that 
of the te s t  s co re s .  This indicated a much g re a te r  s c a t t e r  of the re te s t  
s co re s  although the m ean  of the r e te s t  sco re s  was significantly lower 
than the mean of the te s t  sco res .  This may have been due to the red u c ­
tion in use of these  skills  by a m a jo r i ty  of the group while a few of the 
Ss may have continued to use or improve these sam e skil ls .  F  ra tios  
were  a lso  found significant at the 10% level for the sub tes ts  of Stability - 
Instabil i ty ,^Level of In te re s t  and Drive although the Dms for these 
subtes ts  were not significant. The f i r s t  two of these subtes ts  have 
l a rg e r  s tandard  deviations fo r  the re te s t  sco res .  This in c re a se d  
variab il i ty  may have been due to the sp read  of responsib il i ty  as  the Ss 
in c re a se d  with age.
The genera lly  low co rre la t ions  obtained in this study were  not 
su rp r is in g  when the r e s t r i c t e d  range of the sample is considered.  One 
author sa id  that M. . . the te s t  which is really  m ost val id  as applied to 
the genera l  run of applicants may appear  to be one of the le ss  valid in a 
group result ing  f rom  high s tandards  of p re -se lec t ion"  (Thorndike,
1949, 170).
Analysis of the p red ic to r  in te rco r re la t io n  m a t r ic e s  for  the 
original  te s ts  and re te s t s  shown in Tables 2 and 3 indicated 49 test  
in te rco r re la t io n s  and 28 r e te s t  in te rco r re la t ions  were significant at 
the 5% level while only nine in te rco r re la t ions  were significant at this 
level for both te s t  and r e te s t  sco re s .  The fa ilure  of the Wonderlic to
C H A P T E R  V
SUMMARY AND CONCLUSIONS
The need for  b e t te r  se lec tion  p rocedures  leading to the em ploy­
m ent of young engineers  in the e le c t r ic  uti lity industry  has become 
c r i t i c a l  in the pas t  ten y ea rs  as the available supply of engineers  has 
slowly dwindled. This study was undertaken  to te s t  the hypotheses  
that  ce r ta in  paper and pencil  te s t s  could p red ic t  future success  at the 
t ime of employment.  Due to the p a r t i c u la r  nature  of this industry ,  
success  is equated with promotion to a position of le ad e rsh ip  within 
the organization.
The orig inal  te s t  s e r ie s  was conducted as p a r t  of an effort  to 
find bas ic  m e a su re s  of promotabil i ty .  The r e te s t  s e r i e s  conducted 
four teen  yea rs  la te r  endeavored  to validate the original  te s t  r e su l t s  in 
t e r m s  of actual  promotions and a lso  to gain additional in form ation  
re la ting  to the effects of age and responsib il i ty  on te s t  s co re s .  The 
or ig inal  Ss were  24 engineers  employed by the Omaha Public Pow er  
D is t r ic t  and included a wide range of age and experience .  The r e te s t  
s e r i e s  was conducted by using 16 of the orig inal  Ss. The te s t  ba t te ry  
included the Occupational In te re s t  Inventory, the P e r s o n a l  Audit, the 
P e rso n a l i ty  Index, the Survey of Object Visualization, the T es t  of 
Mechanical  Comprehension and the Wonderlic P e rso nne l  Test .
Finding an adequate method of m easu r in g  p ro g re s s  in a stable
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organization  was very  difficult. In this study promotion i tse lf  was con­
s ide red  to be the sole m e a su re  of promotabil i ty  without attempting to 
isolate the rea sons  for  promotion.  Some study was a lso  made of the 
re la tion  of t e s t  s c o re s  to the fac to r  of leaving or  staying with the D is ­
tr ic t .
The r e te s t  s e r i e s  a ttempted to duplicate the original  te s t  
si tuation by using the same te s ts  on the sam e subjects  under  the sam e 
tes t ing  conditions. This was found to be very  difficult. Some of the 
or iginal  Ss were  unavailable for  re te s t ing  due to death or  removal f rom  
the community.  Not al l  of the or iginal  tes ts  could be duplicated due to 
rev is ions  and new editions of old te s ts .  Inadequate reco rds  of the 
or iginal  te s t s  made it  difficult to de te rm ine  the exact fo rm  of te s t  used 
in some cases .  The type of te s t  used  made in te rp re ta t ion  of sco res  
difficult on an objective bas is .  Selection of m ore  objective te s t s  might 
have led to b e t te r  r e su l t s  in this study.
The s ta t i s t ic a l  ana lys is  of the te s t  s c o re s  revea led  l i ttle which 
could be used  as  a bas is  fo r  predic ting  promotion within the D is t r ic t  or 
to p red ic t  which employees would rem a in  with the D is t r ic t .  The te s t -  
r e t e s t  co r re la t ions  indicated that sco re s  based  on intell igence or t r a i n ­
ing were  m ore  stable over  a long per iod  than in t e r e s t  and personali ty  
s co re s .  The co r re la t io n  of the Mechanical  Comprehension t e s t - r e t e s t  
s co re s  was significant at the 1% level. While the Mechanical  C o m p re ­
hension r e te s t  mean was significantly (at the 5% level) sm a l le r  than the
te s t  mean, the s tandard  deviation of the r e te s t  s co re s  was significantly 
(at the 5% level) l a rg e r  than that  of the te s t  sco res .  This indicated 
that  while the m ean  sco re  declined, the s c a t t e r  of the s c o re s  inc reased .  
T e s t - r e t e s t  m ean  differences which w ere  significant at the 10% level 
were  a lso  found in Object V isualiza tion and six of the in te re s t  and 
pe rsona l i ty  s c o re s .  T e s t - r e t e s t  d if ferences  in s tandard  deviations 
which were  significant at the 10% level w ere  found for th ree  other 
in t e re s t  and personali ty  s c o re s .
The in te rc o r re la t io n s  between the Wonderlic and both the 
M echanical  Comprehension and Object Visualization te s ts  were  so low 
that intell igence,  as m e a su re d  by the Wonderlic, m us t  not have been a 
significant fac to r  in these  te s t s .  This conclusion was fu r th e r  supported  
by the fac t  that  while the m ean sco re  on the Wonderlic ro se ,  the mean 
sco re s  of the other two te s t s  declined significantly.  The high i n t e r ­
co r re la t io n  between the M echanical  Comprehension and the .Object 
Visualization s c o re s  on both the te s t  and re te s t  s e r i e s  indicated that 
one of these  might be left out of the te s t  b a t te ry  without reducing its 
p redic tive  validity by an apprec iab le  amount.
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APPENDI X
APPENDIX A
TYPICAL SUMMARY OF TEST RESULTS 
T es t P e rcen t i le
P e rso n n e l  T es t (All educational leve ls , ages 18 to 72) . . . 98
Equivalent Otis I. Q. - 126 
Raw Score - 38
M echanical C om prehension   .................................................. 83
Object V i s u a l i z a t i o n ........................................................................................  95
Occupational In te re s t  Inventory
Fields of Interests
Personal-Social  .................................................................................. 60
Natural ........................................   70
M echanical...............................................................   60
Business .    60
A r t s ..................................................................................................................... 10
S c ie n c e s ......................................................................................................... 30
Types of Interests
V e r b a l ..............................................................................................................  80
M anipulative............................................................................................. 40
Computational . . .    60
Level of Interests ....................................................................................... 60
Personality and Temperament
Im pulsive-Serious....................................................................................... 56
Indecision-Firmne s s ................................................................................. 40
Irritability-Tranquillity ...................................................................... 38
Evasive-Frank ............................................................................................. 50
Instability-Stability ................................................................................. 28
Intole ranee -T ole ranee ............................................................................ 70
Emotionality-Steadiness ...................................................................... 40
Fluctuation-Persistence ....................................................  28
Wor ry-Contentment .................................................................................. 38
4 4
T e s t  P e rcen t i le
Job I n t e r e s t ......................................................................................................... 62
Social Intelligence  .................................................................................. 60
Leadership .   72
Planning .............................  29
D r i v e .............................  . , -■.............................................................................. 19
Follow-through  ...................................................................... 52
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TYPICAL INTERPRETATION OF TEST RESULTS
This individual surpasses 98 out of every 100 adults aged 18 to
72 of all educational levels in mental ability. He falls in the category
*
of mental ability called, "very superior adult. " He obtains a raw score 
of 38 on the mental ability test, thus scoring considerably above the 
point required for engineers, which is 30.
He surpasses 83 per cent of the practicing engineers on the 
norms used in mechanical aptitude or intelligence. He is superior in 
mechanical aptitude.
His percentile standing of 95 on the Object Visualization Test 
shows that he has a very superior order of visual imagination, and 
insofar as this serves as a foundation for creative imagination, he 
possesses such imagination to a very high degree.
This individual shows a somewhat greater than average degree 
of interest in the Personal-Social field. He shows a definitely above 
average, though not strong, degree of interest in the Natural field.
He shows a somewhat greater than average degree of interest in the 
Mechanical field. He shows a somewhat greater than average degree 
of interest in the general field of Business. He is not interested in the 
Arts. He shows a rather weak interest in the Sciences.
The in te r e s ts  of th is  individual a re  s trongly  V erbal or linguistic  
in type. He shows a low average  degree of in te re s t  in Manipulative
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activities. He shows that he is interested to a somewhat greater than 
average degree in Computational or statistical-type activities.
The Level of Interest standing, of this individual indicates that 
he prefers to operate at the* semi-.professional level. It shows that he 
has above average level or aspiration, though not superior.
This individual shows that he is about as serious in his approach 
to the problems of everyday life as is the average person. He is 
neither particularly overly-serious or overly-impulsive as defined in 
the manual for the tests. He shows that he is inclined to be slightly 
indecisive, in that he would experience a little difficulty in making and 
maintaining decisions, and that he would be likely to change a decision 
once made if faced with evidence or argument, particularly from 
superiors. He shows that he is somewhat more inclined than the 
average person to be irritable or to become annoyed with the activities 
of other people, though he does not show this to a marked degree. He 
shows an average degree of frankness and truthfulness. He shows that 
he is not inclined to assume additional responsibilities readily. He 
shows that he is more inclined than the average person to be tolerant 
of ideas and beliefs which differ from his own. This means that he is 
rather receptive to new ideas and practices. He shows that he is 
somewhat more inclined than the average person to need work activi­
ties in which he can express his individuality, and work which has
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elements of creativity in it. He shows that his interests and attitudes 
are still fluctuating, which indicates that he has not as yet thoroughly 
defined his objectives in terms of a course of action which will not 
change in the future. He shows somewhat more than average degree 
of worry and uneasiness about unsolved personal problems. It is not 
possible, by the test alone, to determine whether or not these center 
primarily in the job or outside the job.
This individual can lose himself in or become absorbed in a job 
to be done somewhat more readily than is. true of the average person. 
He has more social intelligence or know-how in handling people than . 
the average person, but is not superior in this respect. He shows that 
he is definitely above average, though not superior, in supervisory 
leadership potential at the present time. He is inclined to be weak in 
drive, or push, or pep, and that he would require some steering from 
superiors. He shows that he is average in follow-through, or the 
ability to handle an assignment with regard to details.
APPENDIX B
HANDBOOK FOR INTERPRETING AND UNDERSTANDING
THE TEST PROFILE 
Furnished with Original Test Results
Mental Ability or Intelligence
When this ability is high, it indicates that the person can learn 
easily and quickly. He gets the point or idea with a minimum of ex­
planation and direction. He is capable of thinking things through 
correctly for himself. This individual will ordinarily be a straight 
thinker. When this ability is low, the individual does not learn easily, 
does not retain very well what he does learn, and must be instructed 
over and over again in simple terms in order that the idea you are 
trying to get across can be grooved in. Progress in working with these 
people, so far as ideas, policies, instructions, and actions are con­
cerned, will be slow. Much time will have to be spent with them. 
Percentile scores between 40 and 60 are called "average. " As one 
goes above 60 percentile, he approaches the superior level of intelli­
gence. As one goes below 40 percentile, he approaches the inferior 
level in intelligence. Engineers should obtain a raw score of not less 
than 30 on this test.
SURVEY OF OBJECT VISUALIZATION
The Survey of Object Visualization requires the examinee to
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predict how an object will look when its shape and position are changed. 
An analysis of the data has indicated that the ability to do this success­
fully is necessary for such jobs as draftsman, engineer and loftsman; 
maintenance mechanic, and i^elated^pccupations; as well as commercial 
and fine artist. The test gets at the creative imagination of an indivi­
dual through a survey of his visual imagination.
TEST OF MECHANICAL COMPREHENSION
This test is designed to measure the capacity of an individual 
to understand various types of physical relationships. It measures the 
extent to which an individual understands the principles of the physical 
universe as they are applied to tools, equipment, machinery, and 
materials. The norms against which the individuals tested have been 
compared are those for practicing engineers. This means that men 
holding engineering positions have been used in the standardizing of 
this test, and if an individual makes a 50 percentile standing that his 
standing is just at the average of men in engineering positions. The 
average range on this test, as is true of other aptitude and ability tests, 
is 40 to 60 percentile. As one goes below the 40 percentile point, he 
is approaching the level called "inferior. " As he goes above 60 per­
centile, he is approaching the level called "superior. "
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OCCUPATIONAL INTEREST INVENTORY
Personal-Social
The Personal-Social field includes interests which involve 
primarily association with or service to individuals or groups of 
individuals. These interests involve advice, service, physical care, 
or personal attention as exemplified by personal service, social ser­
vice, teaching, law and law enforcement, and health and medical 
service.
Natural
The Natural field includes agriculture and all work related to 
developing, utilizing, and protecting natural resources. It involves 
such activities as the raising of cattle, poultry, crops, and food pro­
ducts, the extraction of minerals, the care of forests, and fishing. 
Typical fields of interest sampled include farming and ranching, 
raising and care for animals, gardening and greenhouse care, fish 
hatchery work, game preserve work, raising domestic fowl, and 
lumbering and forestry.
Mechanical
The Mechanical field has to do with activities such as process­
ing, manufacturing, building, constructing, and repairing. It includes 
interests in mechanical apparatus and labor-saving machinery.
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Important mechanical interests sampled include maintenance, machine 
operation, repairing, construction work, and designing.
Busines s
*
The Business field involves interests in selling, management, 
finance, and distributive activities. It includes office and secretarial
work as well as banking and investment interests. Typical fields
\
sampled in the inventory include selling and buying, bookkeeping and 
accounting, clerical work, shipping and distribution, training and 
supervision, and management and control.
The Arts
The Arts field refers to interests in music, dramatic produc­
tion, literary activities, the skills involved in self-expression through 
drawing, painting, and other activities involving line, color, and sound. 
Outstanding interest areas sampled in the inventory include artcrafts, 
art objects, painting and drawing, decorating and landscaping, drama, 
literature, radio, and musical performance.
The Sciences
The Science field of interests includes activities related to re ­
search, experimentation, invention, the determination of cause and 
effect relationships, and controlled observation. Among the Science 
interest categories sampled in the inventory are assistant in scientific
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work, industrial chemist, physicist, mathematician, research chem­
ist, and research biologist.
TYPES OF INTERESTS 
>
Verbal
An interest is said to be verbal when it involves the giving of 
instructions, when conversations or forms of persuasion are entailed, 
or when services are rendered largely through the avenues of speech 
or writing. This type of interest is exemplified in sales promotion, 
management, supervision, writing, lecturing, teaching, and dramatic 
activities.
Manipulative
Manipulative interests are those requiring work principally 
with the hands or feet, and in connection with which materials are 
handled by mechanical means. It is exemplified in shipping activities, 
handcrafts, drawing, painting, typing, machine operation, repairing, 
nursing, and surgery.
Computational
An interest is computational when it involves numerical cal­
culations or the extensive use of numbers. Computational activities 
are utilized extensively in Business and in the Sciences, and to a lesser
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degree in the other, occupational fields. This type of interest is 
exemplified in bookkeeping, accounting, investment, scientific re­
search, and in all phases of engineering.
LEVEL OF INTERESTS
Level of Interests
Interest levels vary from those which require simple, routine, 
and unskilled activity to those which involve originality, inventiveness, 
careful planning, and professional skill. An individual reveals by his 
choices whether his preferences are consistently low, medium, or 
high and gives a clue to the level of occupations for which he might be 
guided. It may be said to reveal something about his level of ambition.
THE PERSONAL AUDIT
Seriousnes s -Impulsive
People who score high on this scale are characterized ordinarily 
by a serious approach to life, and by quietness, ambition, and studious- 
ness. They will tend to be cautious and may confine socializing to 
close friends. People who score low on this scale ordinarily have a 
pronounced need for the company of other people, and are usually talk­
ative and somewhat carefree in attitude. The individual who scores 
low may be found to be an impulsive person.
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Firmness - Indecision
A person who scores high on this scale ordinarily is able to 
make decisions rather easily and will hold to these decisions against 
resistance from other people. He doesn't change his mind easily. The 
person who scores low on this scale will tend to accept, without suffi­
cient critical analysis, suggestions and ideas from other people. This 
individual may have trouble in making and maintaining decisions.
T ranquillity-Irritability
The individual who stands high on this scale is ordinarily even 
in disposition and does not become irritated or "fly off the handle" or 
become impatient too easily. Persons who score low on this scale 
tend to be uneven in their responses, in that they may become annoyed 
easily and be characterized by fault-finding toward, other people. A 
person who scores very low on this scale may be found to be erratic 
and peevish.
Frankness-Evasion
The individual who stands high on this scale will ordinarily be 
found to be frank and truthful. An individual who stands very high may 
be so frank that he is outspoken and blunt. The individual who stands 
low on this scale ordinarily is unwilling to face the problems of life 
realistically or to assume responsibilities readily. Such an individual
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may be found to be a nbuck passer” and to project blame onto other 
people for his errors.
Stability-Instability
An individual who stands high on this scale will probably be 
found to be willing to assume additional responsibilities. The indi­
vidual who stands low may be characterized by lack of self-confidence, 
feelings of inferiority, and not confident of himself so far as assuming 
additional responsibilities in concerned.
Tole ranee -Intole ranee
The person who stands high on this scale will ordinarily be 
found to be flexible, practical, and realistic in his attitudes. He will 
be found to be able to give a fair hearing to the ideas of other people 
and to make allowances for beliefs that differ from his own. The per­
son who stands low is intolerant of and prejudiced against ideas, 
beliefs, and practices which are different from his own.
Steadines s -Emotionality
A person who stands on this scale is normal in ways of think­
ing and feeling. This also includes ways of thinking and feeling about 
sexual matters. Such a person will be free from repressions and 
well-adjusted ordinarily in his sexual relations. The individual who 
stands low on this scale differs considerably from the average person
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in that he is sensitive, intense, and may have repressions and sexual 
conflicts. Such a person requires individualistic, creative work in 
order to be satisfied. He may appear to be a "prima donna. " Such 
an individual does not do well'where there is not much opportunity for 
self-expression and holding the center of the stage.
Persistence -Fluctuation
The person who scores high on this scale shows that his atti­
tudes and interests, or his outlook on life, have matured and are 
stable. His interests and attitudes are not likely to change radically 
in the future. Such individuals are mature and have ordinarily attained 
a degree of satisfaction with their environment. Persons who score 
low on this scale show immaturity of interests, in that they are still 
fluctuating. It shows that such a person has not yet established his 
goals or objectives in life, and is changeable. Low scores may go 
with frequent job changes. Such a person may be adaptable in the be­
ginning to a new job, but a desire for change may soon appear.
Contentment-Worry
A person scoring high on this scale shows that he has few- 
unsolved problems and that he does not worry about them if they do 
exist. This individual will ordinarily.be found to be happy in his m ar­
ital relations. A person who scores low on this scale is given to
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excessive worry, uneasiness, and indecision brought about by un­
solved personal problems. Frequently there are conflicts which 
revolve around adjustment to the opposite sex.
PERSONALITY INDEX
High Job Interest-Low Job Interest
The person who stands high on this scale is more interested in 
his work than he is in himself, and can lose himself in and become 
absorbed readily in his work. The person who stands low on this 
scale demonstrates low interest in the work to be done and an unusual 
degree of interest in himself.
High Social Intelligence
The person who scores high on this scale ordinarily is able to 
get along with other people, and is sensitive to their reactions and 
uses effective methods in handling people. The person who scores 
low on this scale does not get along with people readily, does not 
handle them effectively, and may cause friction if he is working with 
other people.
High in Leadership-Low in Leadership
The person who scores high on this scale shows a high degree 
of potentiality for developing into a good supervisor. Such a person
is frequently a likeable character. The person who scores low on 
this scale is weak in leadership potentiality and does not make a good 
leader in a supervisory position.
*
High in Planning-Low in Planning
The person who scores high on this scale is a good organizer,
who is able to plan his work well. The person who scores low on this
scale does not plan work very well, needs close detailed supervision, 
and does not stand on his own in organizing his activities.
Strong Drive-Weak Drive
The person who stands high on this scale is a pusher, and he
is likely to drive himself hard and other moderately. This individual
has a lot of get-up and go. The person who stands low on this scale 
is frequently lacking in energy or. pep, does not push himself hard, 
but may push other people hard. Such a person needs pushing in order 
to get results out of him.
Strong Follow-through-Weak Follow-through
The person who stands high on this scale completes well the 
tasks assigned to him and handles all the necessary details without ■ 
the necessity for close supervision from superiors. The person who 
stands low on this scale does not follow-through very well on jobs 
assigned, will miss details or handle them inadequately, and require
59
close checking from superiors in order to guarantee that a job is 
done thoroughly.
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